Ethylene glycol-supplemented calcium-free media improve zona penetration of vitrified rat oocytes by sperm cells.
Cryopreservation of matured oocytes is a useful technique because the oocytes can be used for some assisted reproductive technologies after warming. Even though rats, like mice, have been used in various research fields including reproductive technology, information about cryopreservation of rat oocytes is limited. The objective of the present study was to improve the vitrification protocol for matured rat oocytes. To determine the optimal equilibration time, oocytes were equilibrated in 7.5% ethylene glycol (EG) + 7.5% dimethyl sulfoxide (DMSO) + 20% fetal calf serum (FCS) for 1, 4, 7 or 10 min at 24 C and then 15% EG + 15% DMSO + 0.5 M sucrose + 20% FCS for 1 min at 24 C before being plunged into liquid nitrogen on Cryotops. Oocytes exposed to equilibration medium for 4 min showed higher survival and cleavage rates after artificial activation than those of oocytes exposed for 1, 7 or 10 min. The survival and cleavage rates of vitrified oocytes after activation were 98.3 and 78.4%, respectively. However, the perivitelline spaces of most of the vitrified/warmed oocytes (6/168, 3.6%) could not be penetrated by sperm after in vitro fertilization, and cortical granule exocytosis (CGE) was observed in the oocytes. Therefore, the inhibitory effect of calcium and cryoprotectants in vitrification medium on CGE was examined. In most of the oocytes vitrified in calcium-free media, CGE was strongly suppressed independent of cryoprotectants. Oocytes vitrified in EG-supplemented calcium-free media showed high survival rates after warming (79.4%). After artificial activation, the cleavage and blastocyst formation rates of the oocytes were also high (72.8 and 23.1%, respectively). The zona penetration rate of vitrified/warmed oocytes was dramatically improved by using EG-supplemented calcium-free media after in vitro fertilization (111/155, 63.9%). Thus, our data suggest that EG-supplemented calcium-free media improve zona penetration of vitrified rat oocytes by sperm cells.